(19) 



J 



Eurepllsehes Paiontamt 
European Patent Office 
Office europ^ dee brevets 



(12) 



(11) EP 0 683 172 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
13.08.1997 Bulletin 1997/33 

(21) Application numlier: 95201268.0 

(22) Date of filing: ie.0S.199S 



(51) intci.6: C07J 41/00. A61K 31/565. 
C07J 43/00 

//C07J71/00, C07J1/00 



(54) 1 1 .21 -BisphenyM 9-norpregnane derivatives 

11 ,21-Bisphenyl-19-nor-pregnan Oerivate 
D6rhii& 11 ,21-bi8ph6nyle-19-nor-pregnanes 



ffi 



(84) Designated Contracting States: 

AT BE CH DE DK ES FR QB OR IE IT Lt NL PT SE 

(30) Priority: 19.05.1994 EP 94201431 

(43) Date of publication of application: 
22.11.1995 Bulletin 1995/47 

(73) Proprietor: Akzo Nobel N.V. 
6824 BM Arnhem (NL) 



(72) Inventors: 

• Qebhard, Ronald 
NL-5345 PV Oss (NL) 

• van der Voort, Hendrikus Adrlanue Antonlua 
NL-6461 CHVeghel(NL) 

(74) Representative: Hermans, Franolseue Q.M. el al 
P.O. Box 20 
5340 BH Oee (NL) 



(56) References cited: 
EP-A- 0 057 115 



EP-A- 0 245 170 



(L 
Ul 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printad by Jouvo. 76001 mRlS (PR) 



EP0 683 172 B1 



Doscrlptlon 

The invention relates to a 11,21-bl8phenyl-19-norpregnane derivative, a process for the preparation thereof, a 
pharmaceutical composition containing the same, as well as the use of said derivative for the manufacture of a med- 
icament. 

Various 11,21 -bi8phenyl*19-norpre9nan6 derivatives are known. In USP 4,447.424. for example, a 1ip-[^-(N,fNl- 
dlmethylamino)-phenyl]*21 -phenyl-19*norpregnane derivative is disclosed. The class of steroids described in this pat- 
ent may carry a variety of substituents at the 11*and 17-position, respectively. The compounds show anti-glucocorticoid 
activity. At the same time, they show anti-progesterone activity, wh'ch is also a property of the 1 1 -(alkynyl substituted) 
phenyl-21 -phenyl- 19-norprognane derivatives disctosed in EP 245,170. This is a serious drawback since the anti- 
progesterone property (like anti-impiantatk>n and abortive activities) restricts the therapeutk: potential in the treatment 
of glucocorticoid dependent diseases, like Gushing syndrome, diabetes, glaucoma, depression, arteriosclerosis, adi- 
posity. hypertensKMi, sleep disturbances and osteoporosis. Therefore, in this f ieki currently searches are done which 
should lead to new compounds having selective anti-glucooorticokJ activity. Until now, however, the search for such 
compounds has only been partially successful. Although compounds were prepared with a rmre selective anti-gluco- 
corticold activity-profile in vitro , these compounds tack in vivo anti-glucocorticold activity (see D. Phiiibertetal. in Agar- 
wal MK (ed): Antihormones In Health and Disease. Front Horm. Res. Basel, Karger, 1991, vol 19. pp 1-17). 

Surprisingly, it has now been found that 11 ,21 -bisphenyl-1 9-norpregnane derivatives of formula I 




wherein is srelected from H, halogen. (1 -6C)alkoxy. and NRsRg, Rsand R5 being independently hydrogen or (1-6C) 
alky! or R5 and Rg together are (3-6C)alkylen8; R2 is hydrogen; or R^ and R2 together are a (1 -3C)alkylenedioxy group, 
optionally substituted by one or more halogen atoms; R^ is methyl or ethyl; R4 is selected from C(0)-NR5Re, SO^- 
(1-6C)alkyl optionally substituted by one or more halogen atoms. SOn-(3-6C)cycloalkyl. n being 1 or 2. S02'NRgRe, 
2-oxypyrrolidinyl. and NRgRg; R7 is H or (1-6C)alkyl; Re is H or carboxy-1-oxo(1-6C)alkyl; and X is selected from (H, 
OH), O, and NOH; or a pharmaceutically acceptable salt thereof, show both in vitro selectivity and in vivo anti-gluco- 
corticoid activity or are metabolized in the body into compounds having these properties. These 11 ,21 -bisphenyl-l 9-nor- 
pregnane derivatives form a new class of compounds having a selective affinity to glucocorticoid receptors and in vivp 
antl-glucocortlcokJ activity. 

Preferred compounds according to this invention are 11 ,21 -bisphenyl-1 9-norpregnane derivatives wherein is 
methyl and R4 is selected from S02*(1-6C)alkyl optionally substituted by one or more fluorine atoms. sp2-(3-6C) 
cycloaikyi, and NRgR^. Especially mentioned are derivatives wherein R4 is N(CH3)2 or SO2CH3. Partteularly useful are 
derivatives wherein R4 is S02CH3. 

Other preferred compounds are 11, 21 -bisphenyl-l 9-norpregnane derivatives wherein R^ is NRgR^ and R2 is hy- 
drogen; or R, and Rg together form a (1 -3C)alky!enedioxy group. More preferred are derivatives wherein R^ is N(CH3)2, 
and R2 is hydrogen; or R^ and R2 form together a methylenedk>xy or an ethylenedioxy group. 

The most preferred compound is the 11 ,2 1 -bispheny 1-1 9-norpregnane derivative (1 1 p. 1 7a)-1 1 -{4-(dimethylamino)- 
phenyl]-17-hydroxy-21-[4-(methylsulfonyl)phenyl]-19-norpregna-4,9-dlen-20-yn-3-one. 

The term habgen means a fluorine, chlorine, bromine or iodine atom. Fluorine is the preferred halogen. The term 
(1 -6C)alkyl used in the def initbns of R5. Rg and R7 means an alkyi group having 1 -6 carbon atoms, for example methyl, 
ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl, pentyl, neopentyl and hexyl. The term (1-6C)alkoxy used in the 
deflnltton of R^ means an alkoxy groep having 1-6 carbon atoms, the alkyI moiety having the meaning as previously 
defined. The term (1 •3C)alkylene in the definitions of R^ and R2 means an alkylene group having 1 -3 cartwn atoms, 
for example methylene and ethylene. The term (3-6C)alkylene in the definitions of Rg and Re means an alkylene group 
having 3-6 carbon atoms, for example butylene and pentylene. A preferred carboxy-l-oxo(1-6C)alkyt group Is 3-car- 
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boxy-l-oxopropyl. 

The 1 1 .21 -bisphenyl-1 9-norpregnane derivatives according to the present invention can be prepared by a process 
wherein a compound of formula il 

5 



10 



IS 




wherein P Is a protected keto-group, is dehydrated and deprotected. and optionally converted into the corresponding 
20 3-hydroxy- or 3-oxlme derivative, after which the cornpound obtained is optionally converted into a pharmaceuticatly 
acceptable salt. 

The derivatives of formula II may be prepared according to well known methods described and used for the prep- 
aratton of sterokJs. 

A suitable process for the pre paration of derivatives of formula 1 1 starts from e8tra-4, 9-dlen8-3. 1 7-dione or its 1 8-methy I 

25 derivative. Selective reduction of the 17-keto group to 17P-OH, I7a-H, e.g. with sodiumborohydride, followed by pro- 
tection of the 3-keto group, e.g. by ketalisation with ethylenegtycol. triethylorthoformate and p-toluenesulfonic acid, 
and reoxidation of the 17-hydroxy group, e.g. with pyridinium chlorochromate. provkles the 3-protected estra-5(10).9 
(11)-diene-3,17-d'ione or Its 18-methy I analogue. Ethynylation at the 17-po8ition (yielding a 17a-ethynyl,17p-OH de- 
rivative), followed by epoxidatlon of the 5(10) double bond. e.g. with hydrogen peroxide, trifluoroacetophenone. and 

30 pyridine In dichloromethane according to the method as disclosed in European patent application EP 0 296 020. pro- 
vides the 3-protected 5a.10a-epoxy-17a-ethynyl-17p-hydroxy estr-9(11)-ene-3-one or its 18-methyl analogue. Sub* 
sequently. the epoxide can be substituted at its 11 -position with the group R^RaCeHs, wherein and R2 have the 
prevbusly defined meanings, for example by a Cu-catalyzed Qrignard reaction. The resulting compound can be fur- 
nished at its 21-pos'1ion with the group R4R7CeH4, wherein R4 and R7 have the previously defined meanings, for 

3s example by a Pd/Cu-catalyzed Heck-reaction (see R.F. Heck. Palladium Reagents in Organic Synthesis, Academic 
Press, 1 985) in an appropriate secondary or tertiary amine, which leads to compounds of formula II. 

Suitable protective groups and methods to remove these groups are known in the art, for example from T. W. Green: 
Protective Groups in Organic Synthesis (Wiley, NY, 1981). Particularly suitable protective groups for the protectbn of 
keto groups are acetals. e.g. 1 ,2-ethylene ketal. 

40 The novel compounds of formula I may be isolated from the reaction mixture in the form of a pharmaceutlcally 
acceptable salt. The pharmaceutically acceptable salts may also be obtained by treating the free base of formula I with 
an organk: or Inorganc acid such as HCI. HBr, HI, H2SO4. H3PO4, acetic acid, propkxiic acid, glycolic ackl, maletc 
acid, malonic acid, methanesulphonic ackJ. f umaric acid, succinic acid, tartaric ac\6, citric acki, benzoic acid, and ascor- 
bic acid. 

^ The compounds of the invention may be administered enterally or parenterally, and for humans preferably in a 
daily dosage of 0.001-100 mg per kg body weight, preferably 0.01 -10 mg per kg body weight. Mixed with pharmaceu- 
tically suitable auxiliaries, e.g. as described in the standard reference, Gennaro et al.. Remington^s Pharmaceutical 
Sciences, (18th ed., Mack Publishing Company, 1990, see especially Part 6: Pharmaceutical Preparations and Their 
Manufacture) the compounds may be compressed into sold dosage units, such as pills, tablets, or be processed into 

so capsules or suppositories. By means of pharmaceutically suitable Ik^uids the compounds can also be applied in the 
form of a solution, suspension, emulston, e.g. for use as an injectksn preparation or eye drops, or as a spray, e.g. for 
use as a nasal spray. 

For making dosage units, e.g. tablets, the use of conventional additives such as fillers, colorants, polymeric binders 
and the like is contemplated In general any pharmaceutically acceptable additive which does not interfere with the 
function of the active compounds can be used. 

Suitable carriers with which the compositions can be administered include lactose, starch, ceOulose derivatives and 
the like, or mixtures thereof, used in suitable amounts. 

In Tables I and II the receptor affinity of the compounds of the Inventton for glucocorticoid receptors (GR) related 
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to progesterone receptors (PR) is presented in comparison with the QR/PR ratio for (11p.17a)-11"[4*(dlmethylamino) 
phenyi)-17-hydroxy-21 -phenyl-19-nonpregna-4,9-dien-20-yn-3-one which is disclosed in USP 4.447,424. 
The glucocorticoid affinity of the compounds was measured for glucocorticoid receptors present in intact human multiple 
myeloma ceils and compared with the affinity of dexamethasone (according to the procedure described by H.J. Kloos- 
s tert>oer et al. J. Steroid Biochem.. Vbl. 31 , 567-571 (1 988)). The progesterone affinity of the compounds was measured 
for cytoplasmic progesterone receptors present in human breast tumor cells and compared with the affinity of (16a)- 
l6-ethyi-21-hydroxy-19-norpreg^-ene-3,2a<jione (according to the procedure described by E.W. Bergink et a!.. J. 
Steroid Biochem.. Vol. 19. 1563-1570 (1983)). 



Table I. 



Compounds of formula I wherein is methyl and X is O; 
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Table II 



Compounds of formula t wherein R3 is methyl and X is NOH: 




R2 


R4 


QR/PR 


N(CH3)2 EHSomer 
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N(CH3)2 


15 


N(CH3)2 Z-isomer 
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N(CH3)2 


24 



10 From these Tables it can be concluded that the 11, 21 •bl8phenyl-l9-norpregnane derivatives of the invention show 

a greater selectivity for glucocorticoid receptors In comparison with the Iviown 11,21 -bisphenyl-1 9-norpregnane deriv- 
ative (1 1 p, 1 7a)-1 1 -[4-(dimethylamino)phenyl]-17-hydroxy-21 -phenyt-l 9-norprBgna-4.9-dien*20-yn-3-one. 

The invention is further illustrated by the following examples. 

Starting materials: Examples I - iV 

IS 

Example] 

44(trifluoromethvh8utfonvnoxv-2*methvl-(methvlsutfonvl)benzBne 

20 a) A solution of 90 g of oxone dissolved in 1 800 ml of water was added to a vigorously stirred solution of 1 5.43 g 
of 4-(methylthio)-m-cre80l. The temperature was maintained below 15 and stirring was continued for 3 hours. 
Work-up was accomplished by extraction with dichloromethane, followed by washing the organic layer with sodium 
thiosulfate and a saturated brine solutbn. Evaporatbn provided 18.4 g of 4-hydroxy-2*methyl(methylsulfonyt)ben- 
zene; m.p. 105 "C. 

2S 

b) 7 g of 4-hydroxy*2-methyl-(methylsulfonyl)benzene were dissolved In 210 ml of dichloromethane and 14 ml of 
pyridine. After cooling of the mixture to 0-5 'C, a solution of 7.1 ml of triflic anhydride In 70 ml of dichloromethane 
was added in 30 minutes. Stirring was continued for 1 hour at room temperature. Work-up was accomplished by 
pouring the mixture onto lce>water and extracting with dichloromethane. Evaporatk>n and purification with column 
30 chromatography (heptane/ethyl acetate 6/4) provided 9.9 g of 4-[(trifluoromethyl)8ulfonyl]oxy-2-methyl-(methyl- 
sulfonyl)benzene; m.p. 51 ''C. 

Example It 

35 A 4'bromo-fethvlsulfonvnbenzene 

26.25 ml of 2N NaOH (52.5 mmol) were added to a stirred suspension of 9.95 g (50 mnnol] of 4-bromothiophenol 
in 50 ml of water. Stirring was continued for 30 min at room temperature and then 4.5 ml (56 mmol) of ethyliodide 
were added in 2 minutes. After 1 6 hours the mixture was poured into water and extracted with diethylether, followed 
by washing the organic layer with brine. Drying with MgS04 and evaporatton provbed 11 g of 4-bromoph6nylth- 

4Q ioethylether. 

According to the procedure described in example la), 1 0 g of the prevksusly obtained compound were converted 
Into 12.4 g of 44}romo-(ethylsulfonyl)benzene; m.p. 53 '^C. 

The following reagents have been prepared similarly from 4-bromo-thiophenol by reaction with the appropriate 
alkylhalide: 

45 B 4-bromO'(isopropylsulfonyl)benzene; m.p. 63 *C. 

C 4*bromo*(cyclopentylsutfonyl)benzene: m.p. 76 ''C; (^H NMR, 200 Mhz. CDCI3: 3.47 ppm» m, 1H). 

Example 111 

so N-(4-bromophenvn-2-pvrrolidinone 

8.06 g of N-phenylpyrro!idinone were dissolved in 33 ml glacial acetic ackt; the mixture was cooled to 0-5 "C and 
then a solution of 2.65 ml bromine in 12 ml of glacial acetic acid was added dropwise. Stirring was continued for 30 
minutes at room temperature. Wbrk-up was accomplished by pouring the mixture into 1 1 of water and neutralizing the 
55 mixture with KOH. The solid was filtered and dissolved in ethylacetate and washed with a sodium thbsulphate solution 
until the brown cok>ur disappeared; washing with brine and drying with MgSQ^ provided 8.5 g of a white crystalline 
mass that could be recrystaltized from ether; m.p. 102 ^C. 
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Example jV 

4«Bfomo-phenvl-N.N-dimethvlsulfonamidB 

5 According to the general method described in J. Am. Chem. Soc. 45. 2697 (1923) the following reagents were 

prepared from 4-bromophenyl8Utfonylchloride: 

A 4-bromophenylsulfonamide: m.p. 167 "^C 
B 4-bromophenyl-N-methyl8ulfonamlde: m,p.: 77 "C 
10 c 4-brorTK>phenyl-N.N'dimethylsulfonamlde: m.p. 93 *C 
D N-(4-bromophenylsu!fonyl)-pyrrolidine: m.p. 95 "C 

Starting with 4-bromophenylbenzoylchloride. similarly the following compounds were prepared: 

IS E 4-bromobenzamide: m.p 190 *C 

F 4-bromo-N-methyl-benzamide: m.p. 169 "C 

Q 4-bromo-N.N-dimethyIbenzamide: 72 

H 4-bromo-pyrrolidinylcarbonylbenzene: m.p. 80 ^C. 

so Example 1 

(1 1 B. 1 7a)-1 1 .21 -Bi8r4-<dimethvlamino)phenvlM 7-hvdroxv»1 9-norpreQna-4.9-dien-20-vn-3-one 

a) 27 g (100 mnnol) of e8tfa-4.9-diene-3,17-dione, dissolved in 270 ml of tetrahydrofuran (THF) and 270 ml of 
^ methanol, were cooled to -10^ C and treated with 2.27 g (60 mmol) of sodium borohydride. The solution was stirred 
for 30 min at -1 0** C. Work-up was accomplished by dropwise addition of 8 ml of 50% acetic acid. The mixture was 
extracted with ethyl acetate, the organic layers were washed with brine, dried on anhydrous magnesium sulfate, 
filtered and evaporated to dryness resulting In 27.2 g of 17p-hydroxy-estr-4,9-dlene-3-one. 

30 b) 25 g of the previously obtained ma\er\a\ were dissolved in 375 ml of dichloromethane; 1 25 ml of ethylene glycol, 

75 ml of trimethylorthoformate and 250 mg of p4oluenesulfonic acid were added and the mixture was refluxed for 
20 min. After cooling, 200 ml of a saturated sodium hydrogen carbonate solution were added and the resulting 
mixture was extracted with dichloromethane. Evaporation In vacuo followed by purification of the resulting oil by 
column chromatography using silicagel, provided 19.9 g of 17a-hydroxyestra-5(10).9(11)-di6n6*3-one 3-(cyclic 

3S 1 ,2-ethanedlyl acetal) as an oil. 

c) 1 9.9 g (62.9 mmol) of 17a-hydroxy-estra-5(10),9(1 1 )-dlene-3-one 3-(cycllc 1 .2-ethanediyl acetal) were dissolved 
In 400 ml of dichloromethane. 27.6 g (336 mmol) of sodium acetate were added followed by 36.2 (168 mmol) of 
pyridinium chlorochromate and the mixture was stirred at ambient temperature. After 2 hours, 43.5 ml of 2-propanol 

40 were added and stirring was continued for 1 hour. The mixture was filtered over celite, evaporated and partitioned 

between ethyl acetate (1350 ml) and water (675 m)). The organic layer was separated, washed with brine, dried 
with anhydrous magnesium sulfate and filtered. Evaporation followed by purification by column chromatography 
using silicagel provided 10.9 g of estra-5(1 0),9(1 1 )-dlene-3, 1 7-dtone 3*(cycllc 1 ,2-ethanediyl acetal). Melting point: 
152 '^C. 

45 

d) A mixture of 1 3 g (1 16.2 mmol) of potassium tert. butoxide, 55 ml of THF and 1 6.7 ml of tert. butanol was cooled 
to 0-5 *C under inert atmosphere. Acetylene was bubbled through the mixture for one hour; then 9.43 g (30 mmol) 
of estra-5(10),9(11)-diene-3,17-dione 3-(cyclic 1 ,2-ethanedlyl acetal), dissolved in 50 ml of THF were added. Stir- 
ring was continued for 1 .5 hrs at 0-5 °C under acetylene atmosphere. Work-up was accomplished by pouring the 

so mixture Into a saturated aqueous amnnonium chloride solution, followed by ethyl acetate extractton. The organic 

layers were washed with brine, dried with anhydrous magnesium sulfate, filtered and evaporated to give 10.4 g of 
17a-ethynyl-17p-hydroxy-estra-5(10),9(11)-diene-3-one 3-(cycllc 1 .2-ethanedlyl acetal). 

e) 10 g (29.4 mmol) of I7a-ethynyl-l7p-hydroxy-estra-5(i0),9(11)-diene*3-one 3-(cycrc 1 ,2-ethanediyl acetal) 
ss were dissolved in 150 ml of dichloromethane. Subsequently 0.91 ml of pyridine, 2.84 ml of trrfluoroacetophenone 

and 18.8 ml of 30% hydrogen peroxide were added and the resulting two-phase system was vigorously stirred at 
room-temperature for 36 hrs. The mixture was poured into water and the organic layer was washed twice with a 
saturated sodium thiosuff ate solutton. Drying with anhydrous magnesium sulfate, filtering and evaporatk)n provided 
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a semi-solid mass consisting of a mixture of epocides. Trituration with toluene afforded 4.22 g of 5a,10a-epoxy- 
l7a-ethynyl-l7P-hydrQxy-estr-9(11)-ene-3-one 3-(cycllc 1,2-ethanediy! acetal). 

f) 158 mg of CuCI were added at 0-5 °C to a solution of p-dimethylaminophenylmagnesium bromide in THF, pre- 
5 pared from 1 .49 g of magnesium (61 mmol). 30 ml of THF and 11 .8 g (58.9 mmol) of 4-bromo-N,N-dimethylaniiine. 

Afler stirring for 30 min at 0-5 'C. 4.2 g of 5a.10a-epoxy-17o-ethynyH7P-hydroxy-estr-9(11 )-ene-3-one 3-(cyclic 
1 .2-ethanedlyl acetal) in 42 ml of THF were added dropwise. After being stirred for 2.5 hrs at ambient temperature, 
the solution was poured into a saturated ammonium chloride solution and extracted with ethyl acetate. The organic 
layers were washed until neutral, dried with anhydrous magnesium sulfate, filtered and evaporated in vacuo and 
10 the residue was chromatographed using silicagel. This provided after crystallization from ether/heptane 3.2 g of 
pure 5a, 1 7^-dihydroxy- 1 1 P-[4-(N. N*dimethylamino)pheny l]-1 7a-ethynyl-estr-9-ene-3-one 3-(cyclic 1 , 2-ethanediyt 
acetal). Melting point: 198 °C. 

g) 3.0 g (6.3 mmol) of 5oi,17P-dihydroxy-1ip-(4-(N,N-dimethylamino)phenyl]-l7a-ethynyl-estr-9-ene-3-one 3-(cy- 
f5 clic 1 ,2-ethanediyi acetal) were dissolved in 39 ml of pyrrolidine. Subsequently 1.26 g of 4-bromo-N.N-dimethyl- 

anlline (6.3 mmol). 33 mg of paltadium(ll) acetate. 33 mg of copper(l) iodide and 99 mg of triphenyiphosphlne were 
added and the mixture was refluxed for one hour under inert atmosphere. After cooling, the mixture was poured 
into a 50% aqueous ammonium chloride solution and extracted with ethyl acetate. The organic layers were washed 
with brine, dried with anhydrous magnesium sulfate, filtered and evaporated to dryness, yielding a crystalline mass. 
20 Trituration with diethyl ether provided 2.45 g of pure 11,21 -bi8[(dtmethylamino)-phenylj-5a,17p<lihydroxy-pregn- 
9-ene-20-yn-3-one 3-(cyclic 1,2-ethanediyl acetal). Melting point: 150 ''C. 

h) 2.45 g (4.0 mmol) of 11,21-bis[(dimethylamino)phenyl]-5a.17P-dihydroxy-pregn-9-ene-20-yn-3-one 3-(cyclic 
1 ,2-ethanediyl acetal) were dissolved In 1 23 ml of acetone and with stiring 4.9 ml of 6N H2S04 were added. After 

2S stirring for 30 min at ambient temperature, the mixture was neutralized with sodium hydrogen carbonate, foltowed 
by extraction with ethyl acetate. The organic layer was washed until neutral, dried with anhydrous magnesium 
sulfate, filtered and evaporated in vacuo. The residue was purified by column chromatography using silicagel. This 
afforded 1.2 g of pure (1ip,17a)-11,21-bis[4-(dimethytamino)phenyl]-17-hydroxy-19-norpregna-4,9-dien-20-yn- 
3-one. [apD = -12* (C = 1, chloroform). 

30 

Example 2 

3E' and 3Z- (1 1 B. 1 7aV1 1.21 ■bisf4-dimeth vlamino)phenvn-1 7-hvdroxv-1 9-nororeQna-4. 9-dien«20-vn'3-one oxime 

35 1.0 g (1 .9 mmol) of the product obtained under example Ih were dissolved in 5 ml pyridine. 660 mg (9.5 mmol) of 

hydroxylamine hydrochloride were added and the mixture was stirred at room temperature for 30 min. The mixture 
was poured into water, neutralized with dilute hydrochloric acid and extracted with ethyl acetate. The organic layers 
were dried with anhydrous magnesium sulfate, filtered and evaporated to dryness. The crude oxime was subjected to 
chromatographic separation using silicagel, which resulted in 550mgof (3E,11P,17a)11,21-bis[4•(dlmethylamino)phe• 
^ nyl]-1 7-hydroxy-1 9-norpregna-4,9-dien-20-yn-3-one oxime. having a specific rotation of [op^Q = -1 9" (c = 0.5. dioxane) 
and 230 mg of (3Z,1 1 p, 1 7a)-1 1 .21 -bis[4-(dimethylamino)phenyl]-1 7-hydroxy-1 9-norpregna-4.9-dien-20-yn-3-one oxi- 
me. having a specific rotation of [of^Q = -9* (c = 0.5. dioxane). 

Example 3 

45 

3a- and 3B- (1lB,17aM1.21-dif4-dlmethvlaminolDhenvl119-norDreQna-4.9-dien-2Q-vne-3.l7-diol 

A solution of 1 .26 g (5 mmol) of lithium tri(tert-butoxy)aluminum hydride in 7 ml dry THF was added to an ice-cold 
solution of 1 .07 g (2 mmol) of the product obtainded under example ih. Stirring was continued for two hours. The mixture 

so was poured into water, slightly acidified with with 50% acetic acid and extracted with dichloromethane. Evaporation of 
the organic layers gave 1.35 g of a mixture of the 3a- and 3P-hydroxysteroid. Separation by column chromatography 
using silicagel provided 180 mg of pure (3p, 11^,1 7a)-1 1,21 -bis[4-(dimethylamino)phenyl}-19-norpregna-4,9-dien- 
20-yne-3,17-dlol, having a specific rotation of (aj^o^s .32* (c = 0.5, dioxane) and 110 mg of pure (3a. 11 p,17a)11 ,21 -bis 
[4-(dtmethylamino)phenyl]-1 9-norpregna-4.9-dien-20-yne-3, 1 7-diol. having a specific rotation of [a]^D = -i 1 1 (c = 0.5. 

55 dioxane). 
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Example 4 

The following products were prepared from 5a.17p^ihydroxy-11p-[4-(N.N-dlmelhylamlno)phenyl)-17a-ethy- 
ny!e8tr-9-ene-3-one 3-(cycllc 1 ,2-elhanediyl acetal) (see example If) by using the appropriate starting material for the 
Heck coupling reaction (according to the procedure of example Ig), followed by the acidic dehydration and deprotection 
as described In example 1 h: 

A using 4-bromo-(1-pyrrolidinyl)benzene the reaction resulted in (l1p.17a)-11-[4-(dimethylamino)phenyl)-17-hy- 
droxy-21-[4-(1-pyrrolldinyl)phenyl]-19-norpregna-4,9-dien-20-yn-3-one having a specific rotation of [apo = -19° 
(c=1, chloroform). 

B using 4-bromo-(methylsultonyl)benzene the reaction resulted in (1 1 p, 1 7a)-1 1 ^4-(dlmethy^amino)phenyl]-1 7-hy- 
droxy-21-(4-(methylsulfonyl)phenyl]-19-norpregna-4.9-dien-20-yn-3-one having a specific rotation of [apQ = -23" 
(c=0.5, dioxane). 

C using 4-bromo-(methylsulfinyl)benzene the reaction resulted in (1ip,17a)-11-[4-(dimethylamino)phenyl]-17-hy- 
droxy-21-[4-(methylsulfinyl)phenyll-19-norpregna-4,9-dien-20-yn-3-one; mett'ng point: 175 "C. 

D using 4-bromophenylsulfonamide the reaction resulted In 4-[(11p,l7a)-1H4-(dimethylamino)phenyll-17-hy- 
droxy-3-QXO-19-norpregna-4,9-dien-20-yn-21-ylIbenzenesulfonamide; (a]20o=-26* (c=0.5, dioxane). 

E using 4-bromo4M-methylphenyl8ulfonamido the reaction resulted in 44(1ip.17a)-11-[4-(dimethylamlno)phenyl]- 
17-hydroxy-3-oxo-19-norpregna-4.9-dien-20-yn-21-yl]-N-methyl-benzenesulphonamide: [a]20Q= -30" (c=0.5, di- 
oxane). 

F using 4-bromo-N.N-dimethylphenylsuIfonamide the reaction resulted in 4-[(11 p,1 7a)-11-[4-(dimethylamlno)phe- 
nyl]-1 7-hydroxy-3-oxo-1 9-norpregna-4.9-dien-20-yn-21 -ylJ-N.N-dimethylbenzenesulfonamide; [af^o = -34* 
(c=0.5, dioxane). 

Q using 4-bromo-pyrrolidinylsu If ony (benzene the reaction resulted in [(1ip,17a)-11-[4-(dimethylamino)-phenyl]- 
17-hydroxy-21-[4-(1-pyrrolidinyl8ulfonyl)phenyl]-l9-norpregna-4.9-dien-20-yn-3-one; [apQ = -37' (c=0.5, diox- 
ane). 

H using 4-bromobenzamide the reaction resulted in 4-[(1 1 p,1 7a)-ll -[4-(dimethylamino)pheny 7-hydroxy-3oxo- 
19-norpregna-4,9-dlen-20-yn-21-yl]benzamlde: [aFo= -28* (c = 0.5, dioxane). 

I using 4-bromo-pyrrolldlnylcarbonylbenzen8 the reaction resulted in (1ip.17a)-11-[4-(dimethylamino)phenyl]- 
17-hydroxy-21-[4-(1-pyrrolldinylcart)onyl)phenyl]-19-norpregna-4,9-dlen-20-yn-3-one; [apOps .30' (c=0.5. diox- 
ane). 

J using 4-bromo-N,N-dimethylbenzamide the reaction resulted in 4-1(11 p. 17a)-11-[4-(dimethyiamino)phenyl] 
1 7-hydroxy-3-oxo-1 9-norpregna-4,9-dien-20-yn-21 -yl]-N.N-dimethylbenzamide; [aj^o = -26* (c=0.5. dioxane). 

K using 4-bromo-N-methylbenzamide the reaction resulted in 4-[(1ip,17a)-1H4-(dimethylamino)phenyl]-17-hy- 
droxy-3-oxo-19-norpregna-4»9-dlen-20-yn-21-yl]-N-methylbenzamide; [ap^^-tXi* (c=0.5, dioxane). 

L using N-[(4-bromo)phenyO-2-pyrrolidlnone the reaction resulted in 1-[4-[(1ip.17a)-11-[4-(dimethylamino)phe- 
nyl]-17-hydroxy-3-oxo-l9-norpregna-4,9-dien-20-yn-21-yl]phenyl]-2-pyrrolldinone; [djp^^ -32° (c=0.5. dioxane). 

M using 4-[(trlfluoiomethvl)8Ulfonyl]oxy-2-methyl(methylsulfonyl)benzene the reaction resulted In (11 p. 17a)- 11 -[4- 
(dimethylamino)phenyll-17-hydroxy-21-[3-methyl-4-(methylsulfonyl)phenyll-19-norpregna-4.9-dien-M^ 
having a specific rotation of [apQ = -30" (C = 0.5. dioxane). 

N using 4-bromo-(ethylsulfonyl)benzene (Example M) the reaction resulted in (1 1 p. 1 7a)-1 1 -[4-(dimethylamino)phe* 
nyl]-21-[4-(ethylsulfonyl)phenyl]-17-hydroxy-19-norpregna-4.9-dien-20-yn-3-one having a specific rotation of 
[apo = -28.6" (C = 0.5, dfoxane). 

O using 4-bromo-(lsopropylsulfonyl)benzene (Example]!) reaction resulted In (11 p,17a)-11 -{4-(dimethylamlno) 
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phenyl]-17-hydroxy-2H4*(i8opropytsulfonyl)phenyt]-19-norpregna-4.9<Jien-^ having a specific rota- 

lion of [apo = -30.8° (C = 0.5. dioxane). 

Fusing 4-bronr^o-(cyclop0ntyl8ultonyl)benzene (Example H) the reaction resulted in (11p,17a)-2l-[4-(cyclopentyl- 
sulfonyl)phenyl]-11-[4-(dinnethylamino)phenyll-17-hydroxy-19-norpregna-4»9KJIen-20-y^^^^ having a specific 
rotation of [apo = -31 .8' (C = 0.5. dioxane), 

Q using 4-bromo-(fluoromethylsulfonyt)benzene [prepared according to the procedure described in J. Org. Chem. 
58, 2791, (1993); NMB (200 MHz. CDCI3: 5.13 ppm. doublet 2H. iJh,f = 47 Hz; ^^F NI^R (188 MHz. CDC\^.' 
211.7 ppnr^)] the reaction resulted in (1ip,17a)-11-[4-(dinriethylaniino)phenyl]-21-[4-(fluorornethylsutfonyl)pheny 
17-hydroxy-19-norpregna-4,9-dien-20-yn-3-one having a specific rotation of [a]20p = -20.8' (C = 0.5, dioxane). 

R using 4-bromo-(difluoromethylsullonyl)benzene (C.A. 80, 70488r, 1974)) the reaction resulted in (1ip.17a)'21- 
[4-(difluoromethylsulfonyl)phenyl]-1 1 -[4-(dimethylamino)phenyi]-1 7-hydroxy-1 9-norpregna*4.9-dien-20-yn-3-one 
having a specific rotation of [ap^o = -29.8° (C = 0.5, dioxane). 

S using 4-bromo-(trifluoromethylsulfony!)benzone (J. Org. Chem. 25. SO (I960)] the reaction resulted in (11 p, 17a)- 
1 1 -(4-(dimethylamino)phenyl]-1 7-hydroxy-21 •[4-(trifluoromethylsulfonyl)pheny Q-l 9-norpregna-4,9-dien-20-yn- 
3-one having a specific rotation of [apD = -3S^ (C = 0.5, dioxane). 

Example 5 

According to the procedure described in example If. the Cu<atatyzed Grignard reaction of phenylmagnesium 
bromide with 5a. 1 0a-epoxy-1 7a-ethyny 1-1 7p-hydroxy-estra-9(1 1 )-ene-3-one 3-(cyclic 1 ,2-ethanediyl acetal). provided 
5a,17P-dihydroxy-17a-ethyny!-1ip-phenyl-e8tr-9-ene-3-one 3-(cyclic 1 ,2-ethanediyl acetal). Melting point: 187 °C. 

The following products were prepared from 5a,17p-dihydroxy-17a-ethynyl-11 p-phenyt-e8tr-9-ene-3-one 3-(cyclic 
1 ,2-ethanediyl acetal) by using the appropriate starting material for the Heck coupling reaction (according to the pro- 
cedure of example 1g). followed by the acidic dehydration and deprotectlon as described h example 1h: 

A using 4-bromo-N,N,-dimethylanlllne the reaction resulted in (1ip,17a)-21-[4-(dimethylamino)phenyI]-17-hy- 
droxy-11-phenyl-19-norpregna-4.9-dien-20-yn-3-one having a specific rotation of [apo = "33° (c=0.5. dioxan). 

B using 4-bromo-(methylsutfonyl)benzene the reaction resulted in (1ip.17a)-17-hydroxy-2l-[4-(methylsulfonyl) 
phenyll-11-phenyl-19-nofpregna-4,9-dien-20-yn-3-one having a specific rotation of [apOQ= -71 (c=0.5, dioxane). 

Example 6 

According to the procedure described in example If, the Cu-catalyzed Grignard reaction of 3.4-methylenedioxo- 
phenylmagnesium phenylmagnesium bromide with 5a,10a-epoxy-17a-ethynyl-17p-hydroxy-estr-9(11)-ene-3-one 3- 
(cyctlc 1,2-ethanediyl acetal) provided 5a,17P-dihydroxy-17a-ethynyl-11p-(1.3-benzodioxol-5-yl)-e8tr-9-ene-3-one 3- 
(cycllc 1 ,2-ethanediyl acetal). Melting point: 155°C. 

Thefoltowing products have been prepared from 5a.17P-dihydroxy-17a-elhynyl-lip-(l,3-benzodloxol-5-yl)-e8tr- 
9-ene-3-one 3-(cyclic 1 .2-ethanediyl acetal) by using the appropriate starting material for the Heck coupling reaction 
(according to the procedure of example 1g). foltowed by the acidic dehydration and deprotectlon as described in ex- 
ample 1h: 

A using 4-bromo*N,N,*dlmethylaniline the reactton resulted In (1ip,17a)-11-(1,3-benzodl(»(ol-5-yl)-21-[4-(dimeth- 
ylamino)phenyl]-17-hydroxy-19-norpregna-4,9-dien-20-yn-3-one; [o]^q= -63* (c=1 , chlorofonn). 

B using 4-bromo-methylsulfonylbenzene the reaction resulted in (11p,17a)-11-(1 ,3-benzodioxol-5-yl)-21-[4-(meth- 
ylsulfonyl)phenyl]-17-hydroKy-19-norpregna-4.9-dien-20-yn-3-one; melting point 228-229**C. 

C using N-(4-bromophenyl)-2-pyrrolidinone (Example Mi) the reaction resulted in 1-[4-[(1ip.17a)-11-(1 .3-benzodi- 
oxol-5-yl)-17-hydroxy-3-oxo-19-norpregna-4,9-dien-20-yn-21-yl)phenyl]-2-pyrrolidinone; [a]^Q= -72* (C= 1, di- 
oxane). 

D using 4-bromo-(cyclopentylsulfonyi)benzene the reactions resulted in (1lp,17a)-11-(1,3-benzodioxol-5-yl)-21- 
[4-(cyclopentytsulfonyl)phenyl]-17-hydroxy-19^orpregna-4,9-dlen-20-yn-3-one; [a]^D=61.2" (0 = 0.5, di<»(ane). 
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Example 7 

According to the procedure described in example 1 f, the Cu-catalyzed Gngnard reaction of 4-fluorophenylmagne- 
sium bromide with 5a,10a-epoxy-17a-ethyny!-17p-hydroxy-estr-9(11)-ene*3-one 3-(cycljc 1 ,2-ethanediyl acetal) pro- 
vided 5a,17P*dihydroxy-17a-ethynyl-1iP'(4-fluorophenyt)*estr-9-ene-3-one 3-(cycllc 1.2-ethanediyl acetal). 

The following products were prepared from 5a.17p-dihydroxy-17a-ethynyMip-K-fluorDphenyl)-e8tr-9-ene-3H)ne 
3-(cyclic 1 .2-ethanediyl acetal) by using the appropriate starting material for the Heck coupling reaction (according to 
the procedure of example 1g). followed by the acidic dehydration and deprotectlon as described in example 1h: 

A using 4-bromo-(methylsulfonyl)benzene, the reaction resulted in (1ip,17a)-11-(4-fluorophenyl)-17-hydroxy-21- 
[4-(methylsulfonyl)phenyl]-19-norpregna-4,9-dien-20-yn-3-one; melting point: 256 ^C. 

B using N-(4-bromophenyl)-2-pyrroIidinone, the reaction resulted in l-(4-[(1ip.17a)-11-(4-fluorophenyl)-17-hy- 
droxy-3-oxo-19-norpregna-4,9-dlen-20-yn-21-yl]phenyl]2-pyrrolidlnone; melting point: 166 "C. 

C using 4-bromopyrrolidinylsulfonylbenzenethe reaction resulted in (11 p.17a)*1 1 •(4-fluorophenyl)-17-hydroxy-21 - 
[4-(1-pyrrolidlnylsulfonyl)phenyl]-19-norpregna-4.9-dien-20-yn-3-one; [apQS -6B* (c=:0.5. dioxane). 

D using 4-bromo-N,N-dimethylanlline the reaction resulted in (1ip,17a)-11-[4-fluorophenyl]-17-hydroxy-2H4- 
(dimethylamino)phenylJ-19-norpregna-4,9-dien-20-yn-3-one; [af^Q = -92'* (0=0.5. dioxane). 

Example 8 

According to the procedure described In example If, the Cu-catalyzed Qrignard reaction of 3,4-ethylenedioxophe- 
nylmagnesium bromide with 5a,10a-epoxy-17-a-ethynyl-17)-hydroxy-estr-9(11)-ene-3-one 3-(cycllc 1,2-ethanediyl 
acetal) provided 5a.1 7p<lihydroxy-1 7a>ethynyl-1 1 p-(2,3-dihydro-1 .4-benzodioxin*6-yl)estr-9-ene-3-one 3-(cyclic 
1.2-ethanediyl acetal). Melting point: 253 *C (dec.). 

The foltowing products have been prepared from 5a, 1 7p-dihydroxy-1 7a-ethynyl-1 1 p-(2,3-dlhydro-1 ,4-benzodlox- 
in-6-yl)e8tr-9-ene-3-one 3-(cyclic 1 ,2-ethanedlyl acetal) by using the appropriate starting material for the Heck coupling 
reactton (according to the procedure of example Ig), followed by the acidic dehydration and deprotectlon as described 
In example 1h: 

A using N-(4-bromophenyl)-2-pyrrolldlnone the reaction resulted in 1*[4-[(1ip.17a)-11-(2,3-dihydro-1,4-benzodi- 
oxin-6-yl)-17-hydroxy-3-oxo-19-nor-pregna-4,9-di8n-20-yn-21-yl)phenyl]-2-pyrrolidinone; [a]20Q= -53* (C = 0.5, 
dioxane). 

B using 4-bromo-(methyl8ulfonyl)benzene the reaction resulted in (1ip,17a)-11-(2,3-dihydro-1,4-benzodioxin- 
6-yl)-17-hydroxy-21*[4-(methylsulfonyl)phenyl]-19-norpregna-4,9-dlen-20-yn-3-one; Iapo = -47' (0 = 0.5, diox- 
ane). 

C using 4*bromo-(methylsulfinyl)benzene the reaction resulted in (11 p,17a)-11-(2,3-dihydro-1,4-benzodioxin-6-yl)- 
17'hydroxy-21-[4-(methyl8ulfinyl)phenyl]-19-norpregna-4,g-dien-20-yn-3^e: [ap^Q = -47* (C = 0.5, dioxane). 

Example 9 

f 11 B. 1 7a)-^ 1 -(2.2-difluoro-1 .3-benzodk3xol-5-vh-21 -f4-(methvlsulfonvn-PhenvlM 7-hvdroxv-1 9-norpreQna-4.9 -dlen- 
20-vn-3-one 

According to the procedure described in example II, the Cu-catatyzed Grignard reaction of 3,4-(difluoromethylen- 
edioxo)phenylmagnesium bromide [see J. Org. Chem. 37, 673 (1972)] with 5a,10a-epoxy-17a-ethynyl-17p-hydroxy- 
estr-9(11)-ene-3-one 3«(cycllc 1.2-ethanedlyl acetal) provided 1ip-(2,2<lifluoro-1,3-benzodioxol-5-yl)-5a,17p-dlhy- 
droxy-17a-ethynyl-estr-9-ene-3-one 3-(cycllc 1,2-ethanediyl acetal). 

The Heck coupling reaction of 1ip-(2.2-drfluoro-1,3-benzodioxol-5-yl)-5a,17p-dihydroxy-17a-ethynyl-estr-9-ene- 
3-one 3-(cyclic 1,2-ethanediyl acetal) with 4-bronrK)(methylsulfonyl)benzene according to the procedure described in 
example Ig followed by acidic dehydration and deprotectlon as described in example Ih resulted in (11 p.1 7a)-1 1 -(2,2-di- 
fluoro-1 ,3-benzodk)xol-5-yl)-21 •[4-(methylsulfonyl)phenyl]-1 7-hydroxy-1 9-norpregna-4.9-dlen-20-yn-3-one, that was 
crystallized from ethanol. Melting point 275 *C. 
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Claims 



1. 



A 11.21*bisphenyl-l9Hiorpregnana derivative of formula I 




X 



CI) 



wherein 



Is selected from H. halogen. (1 ^C)alkoxy. and NRsRe. Rs and Re being independently hydrogen or (1 -6C) 
alkyi or R5 and R^ together are (3-6C)alkylene: 
R2 is hydrogen; or 

R^ and R2 together are a (1-3C)al)cylenedbxy group, optionally substituted by one or mote halogen atoms; 
R3 is methyl or ethyl; 

R4 is selected from C(0)-NR5R5, SOf^-(1 •6C)alkyl optionally substituted by one or more halogen atoms. SO^- 
(3-6C)cycloallcyt. SOg-NRsRe. 2-oxopyrrolidinyl, and NRsR^; 
n is 1 or 2; 

R7isHor(1-6C)allcyt; 

R3 Is H or carboxy*1 -oxo(1 -6C)alkyl; and 

X is selected from (H.OH). O. and NOH; 

or a pharnf^ceutically acceptable salt thereof. 

2. The 11.21 -bisphenyMQ-norpregnane derivative of claim 1, wherein is methyl and R4 is selected from SCD^- 
(l-6C)alkyl optionally substituted by one or more fluorine atoms, sp2-(3-6C)cycloalkyl, and NF^Rq. 

3. The 1 1 .21 -blsphenyl-1 9-norpregnane derivative of claim 1 or 2. wherein R4 is N(CH3)2 or SOgCHs. 

4. The 1 1 ,21 -bisphenyl-l 9-norpregnane derivative of any one of claims 1 -3, wherein R^ is N(CH3)2, and R2 is hydro- 
gen; or R^ and R2 fomn together a methylenedioxy group. 

5. The 11,21 -bisphenyl-l 9-norpregnane derivative of claim 1 . wherein the derivative is (1 1 p. 1 7a)-1 1 -[4-(dimethy lami- 
no)phenyl]-17-hydroxy-21-[4-(methylsulfonyl)phenyl]-19-norpregna-4,9-dlen-20*yn-3-one. 

6. A method of preparation of the 11.21-bl8phenyl-19-norpregnanederivativeof any one of claims 1-5 characterized 
In that a compound of fomiula II 
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OH 



wherein P is a protected keto-group. is dehydrated and deprotected, and, optionally converted into the correspond- 
ing 3-hydroxy- or 3oxime derivative, after which the compound obtained is optbnally converted Into a pharma- 
ceutically acceptable salt. 

7. A pharmaceutical composition comprising the 1 1 ,21 -bisphenyM 9-norpregnane derivative of any one of claims 1 -5 
and phamnaceutically suitable auxiliaries. 

8. The 11.21-bisphenyt-l9-norpregnane derivative of any one of claims 1-5 for use In therapy. 

9. Use of the 1 1 ,21 -bisphenyl- 1 9-norpregnane derivative of any one of claims 1 -5 for the manufacture of a medica- 
ment for treating or preventing glucocorticolddependent diseases. 



PatentansprOehe 

1. 11 .21-Blphenyl-19-norpregnan-Deriva[t der Formel I, 



aus H, Halogen, (1-6C)-Alkoxy und NRsRg ausgewahit 1st, und R5 und R^ unabhangig voneinander Was- 
serstoff Oder (1 -6C)'Alkyl sind Oder zusammen (3-6C)-Alkylen sind; 
R2 Wasserstoff ist; Oder 

Ri und R2 zusammen eine (1 -3C)-Alkylendk>xy-Gruppe sind. die gegebenenfalls durch ein oder mehrere Ha- 
logenatome substituiert ist; 
R3 Methyl Oder Ethyl ist; 

R4 aus C(0)-NR5R^, SOf^-(1 -6C)-Alkyl. das gegebenenfalls durch ein Oder mehrere Hatogenatome substituiert 

ist, SOn-(3-6C)-Cyctoalkyl, S02-NR5Rq. 2-Oxopyrrolidinyl und NRgR^ ausgewahit ist; 

n 1 Oder 2 ist; 

HjHodBt (1-6C)-AIkyt ist; 

Ra H Oder Carboxy-l-oxo(1-6C)-Alkyl ist; und 

X aus (H.OH). O und NOH ausgewahit ist; 




I 



worin 
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Oder ein pharmazeutisch annehmbares Salz davon. 

2. 11.21-Blphenyl-19-norpregnan-Oenvat nach Anspruch 1, worin Methyl i$t und R4 aus S02-(1-6C)*Alkyl, das 
gegebenenfalls durch em oder mehrere Fluoratome substituiert ist, SO^-(3-6C)-Cycloalkyl und NR^Rg ausgewahlt 
ist 

3. 1 1 ,21 -6lphenyl-1 9-norpregnan-Derivat nach Anspruch 1 Oder 2. worin R4 N(CH3)2 Oder SO^CHs ist. 

4. 11 ,2 1 -BiphenyM 9-norpregnan-Derivat nach einem der AnsprOche 1 bis 3, worin N(CH3)2 ist und R2 Wasserstoff 
ist. Oder R<| und R2 zusammen eine Methytendioxy-Gruppe bilden. 

5. 11,21-Biphenyl-19-norprGgnan-Derivat nach Anspruch 1. worin das Derivat (1ip,17a)-11-[4-(Dimethylamlno)phe- 
nylj-l 7-hydroxy-21 -[4(methyl-sulfonyl)pheny IJ-1 9-norpregnan-4,9-di8n-20-yn-3-on ist. 

6. Verfahren zur Herstellung des 1 1 ,21 -BiphenyM 9-norpregnan*Derivats nach einem der AnsprOche 1 bis 5, dadurch 
geltennzeichnet, dass eine Verbindung der Forme! II, 




II 



worin P eine geschutzte Keto-Gruppe Ist, dehydriert und freigesetzt und gegebenenfalls in das entsprechende 
3-Hydroxy- oder 3-Oxlm-Derivat umgewandelt wird, wonach die ertiattene Verbindung gegebenenfalls in ein phar- 
mazeutisch annehmbares Salz umgewandelt wird. 

7. Phamfiazeutische Zusammensetzung umfassend das 11 .21-Biphenyl-19-norpregnan-Derlvat nach einem der An- 
spruche 1 bis 5 und pharmazeutisch annehmbare Hilfsstoffe. 

8. 1 1 ,21-Biphenyl-1 9-norpregnan-Oerivat nach einem der AnsprOche 1 bis 5 zur Verwendung in einer Therapie. 

9. Verwendung des 11,21-BiphenyM9-norpregnan-Derivats nach einem der AnsprOche 1 bis 5 fur die Herstellung 
eines Medikamentes zur Behandlung oder Vsri^eugung von Glukokortikoid-abhangigen Erkrankungen. 



Revendicatlons 

1. Unddrivdde 11,21-bisphdnyl-19-norprdgnanedeformulel 




CD 



dans laquelle 
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est choisi parmi H, un atome (fhalog^ne, un radical alkaxy en d Cq. et NRsRg, R5 et Re repr^sentent 
inddpendamment un atome d'hydrogdne ou un radical alkyle en C| d C^, ou bien R5 et Re forment ensemble 
un radical alkyldne en Ca k Ce 
R2 est un atome d'hydrogdne ; ou bien 

R^ et R2 fomnent ensemble un groupe alkyldne dioxy en h Cq, ^entuellement substitu6 par un ou ptusieurs 

atomes tfhalogdne ; 

R3 est un radical mdthyle ou dthyle ; 

R4 est choisi parmi C(0)-NR6Re. SOn-alkyle en k Cg dventueilement substitud par un ou plusieurs atomes 
d'halog&ne. SO„-cycioalkyle en k S02-NRsRe. 2-oxopyrroridinyle et NR5R6. 
n est dgat & 1 ou 2 ; 

R7 reprdsente H ou un radical alkyle en k ; 

Re reprdsente H ou un radical carboxy-1 -oxo-alkyle en d Ce ; et 

X est choisi parmi (H.OH), O, et NOH ; 

ou un de ses sels pharmaceutkiuement acceptable. 

Le ddrivd de 11,21 -bisphdnyM9-norprdgnane selon la revendication 1, dans lequel R3 reprdsente le radical m6- 
thyle et R4 est choisi parmi les radicaux SO^-alkyte en h dventuellement eubstltu6s par un ou plusieurs 
atomes de fluor, S02-cytcoalkyle en Ca k Ce. et NRgRe- 

Le ddrivd de 11 . 21-bisphdnyl-19-norpr6gnane selon la revendicatbn 1 ou 2, dans taquel R4 reprdsente N(CH3)2 
ou SO^CHa. 

Le d^rivd de ll,21-bisphdnyl-19-norpr6gnane selon I'une quelconque des revendications 1 k 3. dans lequel R^ 
reprdsente N(CH3)2. et R2 reprdsente un atome d'hydrogftne ou bien R^ et R2 forment ensemble un groupe md- 
thyldne-dioxy. 

Le ddrlvd de 11,21 -bisphdnyl-19-norprdgnane selon la revendication 1. dans lequel le ddrlvd est la (I1p-17j-11- 
[4-dim6thylamino)ph6nyO-17-hydroxy-2][4-mdthyl-sulfonyl)phdnyl]-19-norprdgna-4.9<Ji6ne-20-yn-3-o^ 

Un procddd de preparation de ddrivd de 11,21-bisphdnyl-19-norprdgnane selon I'une quelconque des revendica- 
tions 1 £1 5 caractdrlsd en ce qu'un ddrlvd de formute II 



dans laquelle P represente un groupe cdto* protdgd, est ddshydratd et ddprotdgd et, dventuellement, converti en 
d6rlvd 3-hydroxy ou 3-oxlme correspondent, aprds quoi le ddrlvd obtenu est dventuellement converti en un sel 
pharmaceutiquement acceptable. 

Une composition pharmaceutlque comprenant le d6rivd de 11 ,21 -bisph6nyl-19-norpr6gnane selon I'une quelcon- 
que des revendications 1 & 5 et des adjuvants pharmaceutiquement convenables. 

Le d6r(vd de 11.21-bisph6nyl-19-norprdgnane sekDn Pune quelconque des revendications 1^5 destind k servir 
en thdrapeutique. 

Lutillsatkin du 66tM de 11,21 -bisphdnyl-19-norprdgnane seton I'une quelconque des revendications 1^5 pour 
la fabrication d'un mMicament destind au traitement ou k la prevention des maladies glucocortocoTdoddpendan- 
tes. 
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